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CLAIMS : 

1. A method of staining targeted chromosomal material based upon 
nucleic acid sequence employing high complexity^ nucleic acid probes wherein 
said targeted chromosomal material is in the vicinity of a suspected genetic 
rearrangement associated with the retinoblastoma gene, chromosome 3 
and/or chromosome 17 in humans. 



2. A method according to Claim 1 wherein the targeted 
chromosomal material is rine\or mom metaphase and/or interphase 
chromosomes, or one or mora regions thereof. 



3. A method 
material is of fetal cells 

4. A methockaccording 
separated from maternal 



laim 2 wherein the chromosomal 




Claim 3 wherein the fetal cells have been 
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5. A method according\to Claim^wherein said nucleic acid probes 
comprise heterogeneous mixturesW labeled nucleic acid fragments, wherein 
a substantial fraction of the sequences of the labeled nucleic acid fragments are 
substantially complementary to sities on chromosomal material that are 
targeted and are substantially free of nucleic acid sequences having 
hybridization capacity to sites on chromosomal material that is not targeted. 

6. A method acc£*ding~tc "Claim 1 wherein the genetic 
rearrangement is selec^d from the group.consisting of translocations, 
inversions, insertions, amplifications and deletions. 



7. A method according to 



rearrangement is 



deletions and tra nslocations. 



selected from the group co 



Ilaim 6 



8. A mfethod according to (Claim J^tt^rein the genetic 
rearrangement is Associated with canier. 



herein the genetic 
sisting of amplifications, 



9. A method according to Claim p wherein the genetic 
rearrangement is characteristic of retinoblastoma. 

10. A method according to Cl^im ^wherein the genetic 
rearrangement is a deletion. 



11. A method according to ClaiiVi 8 wherein the genetic 
rearrangement is associated with chromosome 3. 



# 
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12. A method according 
probes are homologous to nucleic 
chromosome 3. 



to Claim 11 wherein said nucleic acid 
acid sequences in the p region of 



13. A method according to Claim 11 wherein said nucleic acid 
probes are homologous to nuueic acid sequences in the q region of 
chromosome 3. 



14. A method according to Claim 1 wherein one component of the 
high complexity nucleic acid probe is targeted to\paracentromeric-specific 
nucleic acid sequences. 

15. A method according to fclaim 14 vih^rein said paracentromeric- 
sequences are specific to chromosomes 3, 17, 13 and/or 



16. A methoci according to Claim 15 whereii\the suspprted genetic 
rearrangement is associated with the retinoblastoma gene and the para- 
centromeric-specific nucleioacid sequerres are/specific to chromosomes 13 
and 21. 



17. A method according to Claim 1£- wherein the suspected genetic 
rearrangement is associated with chromckome 3 and the paracentromeric- 
specific nucleic acid sequences are specific! for chromosome 3. 
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18. A method according to Claim^JJIwherein the suspected genetic 

i 1 

rearrangement is associated with chromosome 17 and the paracentromeric- 
specific nucleic acid sequences are specific for chromosome 17. 

19. A method according to Claim 17 wherein another component of 
the high complexity nucleic add plfob^H^ targeted to the 3p region and /or the 
3q region of chromosome^ 3. 

20. A method according to Claim 1& wherein another component of 
the high complexity pucleic acid prcpe is targeted to sequences within the 
retinoblastoma gene 



21. A method according tojClaim 20 
within different supregions of the ret: 



erein these sequences are 
noblastdma gene. 



22. High complexity nucleic acid prpbes for the detection of genetic 
rearrangements associated with the retinoblastoma gene, chromosome 3, 
and /or chromosome 17 in Humans. 

23. High complexity nucleic acm probves according to Claim 22 
wherein the complexity is greateisthartoOjpOO bases. 



24. High complexity nucleic acid probes according to Claim 22 
wherein the genetic rearrangements are selected from the group consisting of 
translocations, inversions, insertions, amplifications and deletions. 



0 
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25. High complexity micleic acid probes according to Claim 24 
wherein said genetic rearrangements are selected from the group consisting of 
translocations, deletions and amplifications. 

26. A method of ^tefecting'g^netic rearrangements associated with 
the retinoblastoma gen^ chromosome 3/^and/or chromosome 17 in humans 
comprising the step^ of: 

a. hybridizing the probes o|f Claim "22 to targeted chromosomal 
material in the vicinity of a suspected genetic rearrangement; 

b. observing and/or measuring the proximity of and/or other 
the signals from said probes; and 

c. determining from said observations ^ and /or measurements 
obtained in step p) whether a genetic rearrangem^ 



characteristics of 



wherein the chromosomal 



27. A method according to Clajm 26 
material is in interphase. 



28. A method according to Claim! 26 wherein the suspected genetic 
rearrangement is diagnostk: or prognostic ofi cancer. 



29. A method of staining^cKromosomes from different cells with 
high complexity probes to determine differences between the chromosomes 
of different cells. 



30. A method according to Claim 29 
solid tumor from a human patient. 



herein those cells are from a 
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31. A method according to Claim JJCL^yherein the solid tumor is a 
breast cancer and wherein the hagh complexity probes are targeted to 
sequences within the retinoblastoma gene. 



32. A method according to Claim 29 wherein differences of the 



i cells and differences between 



karyotypes betweeri normal andlmalignan 
malignant cells are determined. 



33. A method according to Claim 32 wherein staining 
patterns produced therefrom are used to distinguish normal and malignant 



cells for purp 
effectiveness 



>ses of diagnosis, prognosis z 
of therapy. 



34 \A method of staining pargeted 
vicinity of a siispected genetic rearrangement 
acid probes according to Claim 22wfoerein 
prior to hybridization to the targeted\ chromosomal 
fragments of from about 200 bases to about 



id /or determining the 



chromosomal material in the 
th high complexity rtucleic 
the prot^e nucleic acid^quences 

matef*ar are broken into 
600 bases. 



35. Chrombsome-specific staining reagent comprising a 
heterogeneous mixture of labeled nudAc acid fragments, wherein the labeled 
nucleic acid fragments are compKmentairy to sites on targeted chromosomal 
material in the vicinity of suspected genatic rearrangements associated with 
the retinoblastoma gene, chromosome 3, and/or chromosome 17 in humans, 
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and are substantially free of nucleic acid sequences having hybridization 
capacity to sites on non-targeted chromosomal material. 



36. The chromosome-specific staining reagent of Claim 35 wherein 
said labeled nucleic acid fragrfients are^mgle-stranded. 

37. The chrpmosome-spjecific stairting reagent of Claim 35 wherein 
said nucleic acid fragments are labeled with radioactive, enzymatic, 
immunoreactive, fporochromes and /or affinity detectable reagents. 

38. The chromosome-specific staining reagent of Claim ^S^wherein 
said fragments are biotinylated, modified with N-acetoxy-N-2- 
acetylaminofluorene, modified with! fluoresceim isothiocyanate, modified 



with mercury /TfsFP ligand, sulfonatep, digoxig 
dimers. 



lenated, or contain T-T 



39. A chromosome-specific staining r sagWt that provides staining 
patterns indicativeVof a genetic rearrangement associated with the 
retinoblastoma gene, chromosome 3, a^d/or chromosom^l7 in J^timans, 
produced by the process of: 

isolating chromosome-specific \DN^V; 

amplifying pieces of the isolated chromosome-specific DNA; 

disabling the hybridisation capacity of and /or removing shared 
repetitive sequences contained in the amplified pieces of the isolated DNA to 
form a collection of nucleic acid fragments Which hybridize predominantly to 
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targeted chromosomal DNA in pie vicinity of a suspected genetic 
rearrangement; and 

labeling the nucleic acfid fragments of the collection to form a 
heterogeneous mixture of nucleic acid fragments. 

40. A chromosome-specific staining reagent according to Claim 39 



wherein said step of Amplifying saip pieces\of isolated DNA is performed by 
cloning. 



41. A chromosome-specific stainingireagent according to Claim 39 



wherein said step of amplifying saidlpieces of 
using the polymerase chain reaction l(PCR). 



42. A 



plated DNA is performed by 



method of staining targeted chromosomal material with high 
complexity nucleic acid probes according to Claim 22toproduce stainmg 
patterns indicative of genetic rearrangements comprising the steps op 

providing a heterogeneous mixture of labeled nucleic acj 
fragements, wherein substantial proportions 

fragments in the heterogeneous mixture havef base sequences substantially 
complementary to the targeted chromosomal material which is in the 
vicinity of a suspected genetic rearrangement; 

reacting the heterogeneous mjx^ure with the targeted chromosomal 
DNA by in situ hybridization; anc 

observing and /or measuring the broximity of and /or other 
characteristics of signals of said staining pafljterns to determine whether a 
genetic rearrangement has occurred. 
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43. Test kits comprising the probes of Claim 22 

44. High complexity nucleic acid probes according to Claim 22 for 
use in biological dosimetry. 

45. High complexity nucleic acid probes according to Claim 22 for 
use in prenatal 




method of detecting 
comprising the use of high complexity nucl 
staining of subregions within the Wene. 



*rtion of a gene 
''for differential 



47. A method according tp Claim 46 wherein said gene is the 
retinoblastoma gene. 




